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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nucleic acid-binding magnetic silica particle carrier 
capable of efficiently acquiring nucleic acids from a specimen expected to contain the nucleic 
acids and enabling automatic mechanization to be performed. 

SOLUTION: This silica particle carrier is a superparamagnetic metal oxide the surface of which 
is coated with silica, and has a particle diameter, a pore diameter and a pore volume of 0.5- 
1 5.0 . m, 50-500 nm and 200-5,000 mm3/g, respectively. 
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[ i ] x-mz Ltimffim&B&t 

imvh&w&is v ii t>%% mffi&waNt */ y 
nm-amx-h x . mm* y xm-w 0.5-1 

5. OumffM^m^k. 5 0-5 0 0nm<7)HFLI@j3 
J:l>'2 0 0 — 5 0 0 0mm*/ gOffiiUmitb &frt& 
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<mt ix 1 0-6 o%^iwfcikft-Mrt- zmtmi t 

[f»*S4] R«tt^U*fi^F56«5-8 0 0m*/g 
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[0001] 

i i: <0 T'# 4 ^IS^-ffiStt * 'J # 8HFffl#**BW 4 . 
•kOfMBWi. 0. 5--15. Ojumco&^tfg. 5 0 
— 5 0 0 nmcOifflTUtgio £1/2 0 0—5 0 0 0mm 3 

[0002] 

^JS^fcJ: 0 , {SSSffi-^it^F^^Cout , dna 
fcit/RN A U^/l^-C^WW^tg^^ o £ . ftC P 
CR£fe (Science 230: 1350-1354. 1985) ^NASB 
AS (Nature 350 , 91-92(1991) , #1^312 64 88 
0 2-^&$fcfcJ;t>Wf3&2 6 5 0 1 5 9#&$R) ^fcrft 

mzmmx-h r>t:mm<oim<Dtiiaitfiijmk % 

4M L . *ifrt-4fc*>fcli. aw 



[0003] mm*frt>m&tei}i mm? zumias 

LTti. 7 ^J—)V/7uu-fr)VJJfa!dS& (Biochimica 
etBiophysica acta 72: 619-629, 1963) , T)Vi]V 
SDSS (Nucleic Acid Research 7: 1513-1523, 197 

9) m<vimxiffojmtffc&. zti^tmrnmA-y- 
l , s^ttft < naw sit w t jtsaw> 

t3^fc^hy>A^?gS:ffijfl-t4^rS (Proc. Natl. 
Acad. Sci.USA 76-2 : 615-619, 1979) „ Hn4f 
*/TW4 h*m^&im (!|flSBS6 3-2 6 30 9 3 
*flMB) ^*%4. itt^<?)^«{»W=5rW«^]#ii: 

art 4 ntz-g&fflfrfr hk^ofBmtisA.'v^h. 
x. ±Mzcom£Mtmxm±^mmM*?T>v*'j%t'cofe 
m&vxzitm-t&zb* &>bfttmftZ'&mbL, % 
mm<nwmm^zb%b^m}jffoh« -etx? 

f^^TXf r )i>^t : 5r4. 

[0 0 04] i©aiWIWfl:*B»L«:fc<Oi:Lr, >- 
'J*SfJ:**hotf •y^^^-i'*fflV>fe*S (J.Clin 
ical. Microbiology 28-3 : 495-503(1990) . #lr^2 
68 04 6 2f&#) i<0*ffifi. ^i^S^ 

<o ^ y * e^F t tm*<r>im£MMt 4 tg^ ^*-r 4 x 
*hnt°-y?j*ymmb£mftbm&L. mm: ^ 0 

>-y*^t^L7 l i«g!Sr(lUR-r4tc7)fS>4« i«5 
^{1, DNAcOAT'*<. J:O^Stt*SRNAiiD 

js^fttnwiT v ^4 . fefc* l ; <rmmtm& Ltz 
imi,K]pm%b'ift 0 -smith 0 . mm/tomzxm. 

[000 5] 

i%>w*imw:L£5b^&mM]*mm. ±j sw^m 
hb%tbtittf®frbim*tt\iii5SiXfm&t&®i 

[0006] 

[PM$-^-T4^^^g] *^Hf!#^>i±. dn^cO 
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c^WTLilgi: 2 0 0 mmS/gcDfflTLSWSr^-f^ ^ i: 
*«-|fl»T**£i:£.H.HiU *fKBi:fjaiLfc. 
[ 0 0 0 7 3 -ffcfcfc. *SMB(4JBIT<0 J: o 

*-C*-Jt> aWtt^yXrtt^O. 5-15. O^m 
c^-f-fig. 5 0 — 5 0 0 n nKOiNBILSSiS ±1/2 0 0 
-5000 mm3/gC0SifL«S[t C fc H#S 

( 2 ) f£SStt->'J jfr&^tf 1 . 0-10. 0 jumcofi^ 
ESfcWU *»o«Q3^*3»«T'»4 ( 1 ) <V®m& 

( 3 ) saatt^y aia^t. nn®!&&wmmt l 

x l 0-6 0%aRflsft£*ftTO ( 1 ) 4fcl± ( 2 ) 

( i ) - ( 3 > <n\v?ix^mm&&WBL 

(5) BBWt^U*«fftJBn , taiHt>L<UEJMISii 

SWDNAiiilZ/i^liRNAfftS (1) — 

(4 ) ^t)-^^«)|flM6M£ittt^U4tt7ttflc. 
( 6 ) ( 1 ) — ( 5 ) cOV^^^^^ttSSttv-'J 

?mmzmistm&®% ^•ttwmammisA.x' 

[0 0 08] 

if 1 g ) S£ O^araT'^-r; t < , iiit jta 



[0009] -r^^>*>*»Bjjc^v^T«i. y aia 

^iaft*^ : 5r<i: : t>5 0nii)COffl?Lit@i:. 2 0 0mm 

K> . ttlRaiI|JRft£ft#>& £ t ifiX'% % . «7 Lit®* 5 5 
Onm*l, tOTUgK** 2 0 0ramVg %ffiX't> h 

[ooio] aW8$ifc:i3Vvc, tt^)»?Legti±t«(i 

?l-^ffLtt5-?-3i:-rS^-2jr r • rcosWfit 
pr = -2rcos<9 (1) 

<— < — <s. > 

P :JK) 

r : ffl?Lg 

r : 7Kigi7)^S3S^ 

<9 : TKmfcSe^Sfljift (90° <<5><180' ) 

X'$>&> ±tB(l)^<±Washburn5Ci:»Wf*t. *ffl«i!l5t 

t & & . 4 toWWiS TJKi^g r J: 9 * & 
[0 0 1 1 ] actc, «L^MffiJ:b*®«S&*^^^ 

dS=2ffr 1 • n (2) 

dV=7r r 2 1 • n (3) 
X'fo *) , (2) *f: (3)-**»t , 
dS= (2/r ) dV 

S= (2/r ) J dV 

[0012] 'J *S?»±OT 

mmimcommfti'O xxmstztixiso . tlx. $ 
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[0013] ^mxm^^tL^mmmtt^mm^tmt 
t«, ra=»fc* (Fe 3 o 4 ) *>z.vm=mim*&* 

dUtl/tWitl* r*F=-m&i ( r Fe 2 0 3 ) 
[0014] *^BJ<0SBSfe^lt^1i^ 'J #fi£P«f»fc-£ 

0-4 0ll%t^. ■l&ftt LV>KHrtTt±» Sit 
ffl*W4 TMEOHEEfcttJJi LT jB5»=4HiT* 5 . =5ri5 , 
4sJW!(ctttvr£'i;*fc(±. S i 0,||hft*iJ:tfffi<?WB 

[0015] 3|5»^8S*fe^ «TIBtt«£ 

& *m£7Lfl»S|-e«-& L T Sr £ . 
(4)@«fiBEtt®Ht^coaM(i 10-60 MM%X'$> h . 

(6)»tt^y *fiffC9«Bi|B?LlSffi(i5 0 0 nm 

<7)tttt y #tt^«?UB=fW4 200-5000 mm^ 
(8)att>- y fttiftOtiftflH* 0 . 5-15. 0/imt 

[0016] *mf&aw£i' y mw, witriwipp 

6-4727 3^®w%m%ti&iimtzx. *)W&t& 



[ooi7] ^wjaaws^ttattt^y^ft^i. & 
■ri. znmmttimmii. &mm*<wm**ttm 

%to\,zM± L<l5.?T~i» (>fV) ^^r^K 

[0018] x*ba}z>y?mmbLxte. mmtyziz 

. r n a t^M»-*-i y ? u- T-mzn-th Wg%) 

S3r&#\ ilSl. 0—8. Omol/K JfSL<(i4. 
0-7. Omol/lT'&y. ^r-^'>JMg?^$r 
«fflf**^li4. 0-7. 5 nol/1 ^ 
T~^V^^TVW^k^m-h^^Z\t3. 0 — 
5. 5mol/lcOtGHT'S>§. 

[0019] *^O^g^^tt«tt^y ^^TSr-t-tf 
ix=5rv 4>14#ia. -T^*)^ p H 5 . 0 — 9 . 0 \,za 

^xmffimz&t&itOimt lv\ Mitr, b'jx- 
H^^is^hy^-jssi?. yy»r**^y 

JftgfctTJil — 500mmol/l, pHtLtli6. 0 — 
9. 0«0KH**St1-C*6. 

[ 0 0 2 0 ] 4ft, ffiRMtfgffitti, *ffl8aJl^B!c«* 
S v^lflgtf tz-SttiZ, 9 >>Hm% 7 $i!&&*kh SWT' 

SttS'J, N - 7>7a-f ;W3^Vt h U ^A^^-^ 
^W^V-^BvStt^ 0. 1-2. 0 fcOttHTflWW- 
lzlf$.tL&?yW8. ftlz y ^5 9 1/7- 

[002 1 ] 3(s^fciJV%Tie^KJ: 
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— 7. 5m\/\7T-i?yf&mMMW.foZ>\At4 0— 1 

Mzmm ■ wmzMizxtiim Lt^mmm^^m t l 

X'foh* ^<r>t%.Wt\^X4 0— 1 0 0%x?y— A>X* 

[0022] *%wiz&if&mM^m&Ltzwmmi>r®: 
m^tmnm&zigm-t&itnx'fctitf. mzm^z 

MtW Stfamzte, #&4 0liTE«fBR ( 1 Ommol 
/lhVX-t%$®&, 1. Onunol/IEDTA ; P H8 . 

0 ) ffftt U\ 

[0023] Z<nmi-m&i'V*m : ?&&#&l&fSL-? 
HKl. ^W^mU3.k°tm(r>mW.mJ]tf18.T~t 

x . ±M?Mmm&<n?m!fa&im?t l ztt%Lx t . m 

[0024] *^B3co1S^ffiiiifflW±, (1) JBffiflitt 

fflflrr*>-jT, aifiy'J*8W50-500nra« 
SfflTlfigt. 2 0 0 — 5 00 0mm 3 /g<T);jffL#lf£ 

^ssstts^ttarttfitti:, ±atufcj:d*(2>aia 

WtjEtTSStR$flS*«. Zcv—mt LXl±, (l)*«jl 
-200m1, (2)^0. 1-10. Om 1 Jo,}:t/(3)iffr 

1 0 — 50 0// 1 

[0025] ttWtetSV&fflm&&8Mi'V*'&F 

mftztmztt-t-zwmt t hizwmwmmmmwz 
mint, w&i' y *^-mmi*fo*mm-& . 

ISK (b) «|fcWS^Lfe«ffl8S^ttffl«c*«ffe&» 

( c ) tm*Mtim-mm&i*frbim£mm'i-& 
[0026] a»t*iw*K«fcu. £jhl 

*wfBL gnu. ttt^«rfirjf0MHM^h^^«m^ 



[0 0 27] ilit(i:DNAt«iRNAJiltfct§. 
DNAttT<4. 2*iDNA> 1*IDNA, T^X 
SHDNA, yyADNA, c D N A=5r£f£-£tf. £ 

RNAfcLTIl ^--OkX, i|§»&S^<iKffl^ 
?h*tt^^i*«ORNA{CjD^T, Ztl^^Mi 
A*It44ftlCft*fSrt«1t«RNAiM, tR 
N A N mRNA, r RN A&iTSr-gtf . 

t o o 2 8 ] ±te ( a ) swung tra. isas^^-effl 

^•yfMzxznn. mmmm. »su=j: 

h *) . m& i-6o #hi?* & . ; tit>cows. 

zm^-r&zkizxK). mm*cr>tm^ ?>^?m. tt 

mxmizts n&im t wm£&ms.fo t coftm^ 1 1 

( b ) Igt'li. <mizX 0«6»*4fv\ ^SKri'wc 
tffiB. IS»fl:^*a«M-4. afeflMil043tJ42 
EU-rJUWr? . ( c ) jgffiXSti, JJE ( b ) Igtefctt 

* ^K^'©* u ^^K^-^ttffl**^ h mm 
n Atf y ^< ? — t'afSrftffl-rs iHR^jeciasffiffl 

[0029] 

[9Effe9f ] OT. mt«&*f & i k J: "9 , *Wn<n 

m$k*~mzmt(:i>cDk-t&« tztzL. zti^mmm 

[0030] mmmi (mm^wmcomta) 
ifiy^fifli, mnmmn—2 oo nm, 

«*i4 0-2 2 0 Omm3/g1iJ££T'^&-&5fiH 1 £4 

*\ ^ixA.Ji-r^.T^F^lfiL^OKIll^l . 0 — 5 . 0 
/inu HH^t^e^^*»^^A*»^^0 3O 
%T*2b&. if. 0. lmg/ml«JS^&«t-3tC5. Om 

oi/itfoNac i afatsKBtJtatt^'j^e^iflsfiiL 
Jt. #o y h4»«omtt^y*Si^ttM&*i^-r„ 

«t®^f4t LTii. iHiait#*TDH (Thermostable D 
irect Haemolysin) *«^^4]»ifeb*r»J sfWflflHtO 

5 0mmol/l MJ^-HCl 

5. omoi/i yy^jv^^rvw^. 
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2 Ommol/1 EDTA 

1 . 2% Polyethylene Glycol Mono-p-isooctylpheny 
1 Ether 

[0031] *mim<oM t #tfi%mm*<k<ttQvh 

(Di. Smm^Jiv^yYjvy^PL-yitZ^ ±Mim$L 

#t & ^tlh&mfA 0 . 1«1*»B8DU ±<M 
(2)&^ 5. Omol/lCONaC lafjaEtdKBLJtattt 

(3m^wm:mmL, i2,ooorpmri4Ha^t^s 

(5) <r£fc:. LT5. Omol/l <?>ttz/T>W. 

i-bV*?J±i&Zi£tshVX-tS6mffitRl . 0ml £ Sax 

(6) ±IE(4)h[SJ««§?g£SfaiL. ffi$t»fc:J:*aS* 

(7) 1 . 0mltf)7 0%x*y~/l48ffifcJ:9±i2(5)3&> 

(8) W«1 . 0ml CO 7 0%X*y-/P«ffiTiJE*LJfc 
fJL 1. 0ml<?)9 9%x^y-;^TRI«teiSfe^L3to 

(9) 5 6. 0°C^b-h^o^^±^±IE^^-^$: 

SBU tt3O*IB»IW4ii:fc:J:0. 

(10) 0. lmlC0«S*&jmi.. 5 6. OrOt-bm 

(11) 12 ( 000naT5^»(1^^4CtKJ: 

ii^6 0-7 0M lgKtfcS. 

[0032] n^j2 (m&vroxTDHm^crym 

B) 

^.I^IllJRLfc^BSSrNA SB A& (Nature 350.9 
1-92(1991) „ #fF^2 6 4 8 8 0 2 -S^iS ± tfttfr* 

265015 9#^«) e± vwrntt:. mwRjtma 

ffi^J*>\ 5' -CCCCGGTTCTGATGAGATAT TGTT-3' (Kfll## 
1 ) . 3'fflT^-f V-OSgSlSW\ 5' -AATTCTAATACGA 
CTCACTA TAGGGAGACCAATAT ATTACCACTACCACTA-3 ' (ffi#|# 
#2, T7-RNA#W5- tfWa^-^-ffi^jSr 

0 2 9 9#4fcffi*5 JrVGene 93: 9-15 (1993) 
ftT^&k<^CS>&, ifcNASBAJSti. T7-RN 



AtfVXy— fe\ MUf^WRNaseH (-* 
4 12 ~ RNAitliDNAS: in*# #t 4 £ fc 
: 3r< rna-dnaa>( y K^RNA£flD*#fi?i~ 

[0033] 2|^«^«^IJ^i*^>aO-C» 

So 

( 1 ) OTteScf i 3 3 5*«<a*«RJ£i» 10. o jul 

4 0. Ommol/1 NU^-HC 1 
1 2 . Ommol/1 MgC 1 2 
70. Ommol/1 KC 1 
5. Ommol/1 DTT 
15%(v/v) DMSO 
1 . Ommol/1 dNTP 
2. Ommol/1 r NTP 
0. 2//mol7°5^ V— X 2 

( 2 ) z co j- jL-y*z 6 5 °cx* 5 ttmmm Lfz . 

[0 0 34] {3)mzZ<7>**.-7*4 lXTCSMtm 

BU mT^-rio^$M^»*^5. OulZM 

0 . 1 U RNaseH 

40. OU T7-RNA^'J^7^' 

8. ou mmemm 

0. lg/l BSA 

(4)d^f-^-y^4 rce 9 0i»fLfc. 

[0035] H$tffj3 Lfe«it»»COl»a}) 

( 1 ) TD HMte?miiimM&7v-7& JctfSI&rn- 

-r-39iffl {t-th vjuxi/AT&xim) 

tftfSSE^Jti. 5' -CGGTCATTCTGCTGTGTTCGTAAAAT-3' (E 
?J#-^3) , «^ro-^fiSEMii, 5 ' -CAGGTACT A 
AAXGGTTCACATCCTA-3' (ffi#l#^4 ) Z*h& . ffilTn 

^y£?frf , ^il^^ro-^±#^T4 - 2 0 2 9 9 
-^&*&tfGene 93: 9-15(1993) ICBH***LT ^6 fc<7) 

[0036] {2)WM?u~7<rjm$; (7;WJ7tx 

WJ7tX77^- *?i:<7)f£l=r£> (Nucleic Ac 
ids Research, 14,6155, 1986) ^IBStC^oTtf o3^ e 

( 3 ) «^7 e o^^-|S1f C7)pg^ 
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lOOjul^o^&U 2 5°CT— SE-fy^rA^— h 
[00 37] (4)^y M > 

(4-1 )»feixfc«i!88aSr . *SHL^ h 'J 
(4-2)^LT±fE7V-hfc. jeft**fcKH*2. 

0. 0/xlJnx. 5 0rT3 04Ha>Wy'J^>f-fe*— 

(4-3)^>f^nri—N^x;^^a*|*§. 1. 0 
>J;H»Btf - h U ^ASr*tfafe»a 1 £ 2 0 0 ju 1 
in*. 5 0X;T54HB»»Ufc. 

(4-4)^^0. 5% Polyethylene Glycol Mono-p-is 
ooctyl phenyl Ether£^8fc?W£2 £ 2 0 0 u 1 Ini^ 
a-C54HB«S»a. ^C1XSSCM200// IT 

&Lumiphos480 (ffi3t*fi^HJ8) JlOO/il JPi, 3 

5>f M000 (r-Y^v^ttll) tH»eLfc. HSfiWl 
— 3 lilTcO* 2 fc^-t . 

[0 0 38] 
[»1 ] 













(nm) 


193.0 


06.0 


1.08 


2. 12 


(oimVg) 


418.0 


2119.0 


116.0 


41.7 


(*/m) 


4.80 


1.88 


4.80 


3.06 



[0039] 
[i£2] 







tt*B 


tt-FC 




LO -6 


10.9 


18.2 


1.0 


0.9 


10" 4 


45.8 


64.4 


6.4 


4. 1 


10~ 3 


728. 1 


1129.2 


52. 1 


39.7 



wtm. (r 1 u) 



[00403*2 *^BJS5r J: o K, ^SMftoefrPC* 
1 0" 3 #f?#ifi^1SS?*^^imt-fev%T<±J: 0 



-f/K 1 . OrluIilT) TftO. «dJ«SfcH36**> S £ 

[004 1 3 SMM4_i#^4M±tMlMlRfi^tfc 
«) 

fc. WKKfii: UOi. HSfetfll 2 <?>-ftm (NASBA 

%><ozmmLtz. zLxtoftLm&Lteimnmiiim 
*. mmtfzms&comtamx'mhztizx'o^iiRmt 
LxMtaLtz. c\zx'&xcDmn$2'rxh-r-ommL 

[0042] 
[*3] 



313 : »m«=>"J <£-5«»«!ISga©tt:R 



(%) 










mmw \\ i 


63.9 


64.4 


20.3 


30.2 




60.2 


57.8 


24.1 


24.8 


^JfilW il 1 


27.8 


30.6 


4.04 


2.48 




26.1 


32.2 


3. 67 


2.71 



[0043] *3^Bfl6>S:J: 5 fc, *%ffl<Ofk=?*&i 

tfofFfs^fe c ^xmkwn? m^-ctsixm^-D) com 
2fe<rmmm*7F\sX\->h« t/z^aavyy/uzm^ 
xa. *&wcm?2mcD*tf&tz-ittcr>m£®iim 

m<DWTm LXti 0 . tt&fllz&^xm^btlhmFFtf 
m\X \^&Zbtf^;Zti&> 

[ o o 4 4 ] msLim^mi^ooikM, 

*»HHfc:tJV^T. ffiffltSIffiW5 OOnmiH 
*lvmig*5J:V/i)tt±5 0 OOmmVgJiO 

h» api.T 5 0 0 nmi 0 i>^# vvtfflTLMi, UTM 

tCijV^ttt. ±j*LftJ: 0(3 5 0 — 5 0 0nmcO$a?Lit 
200 — 5000 mmS/g^HTLWW^^t/^ 

o. 5-i5. o m <rM=?wm tt-rh mim? z « 

[0045] 
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